Effects of native ACTH and various synthetic ACTH analogues on water balance of alcohol-anesthesized polyuria rats were examined. Purified porcine ACTH had an apparent anti-diuretic action on the rats. Synthetic ACTH peptides consisting of 27, 24, 18, 17, and 16 amino acids were biphasic, initially diuretic then anti-diuretic, and the peptides having 14, 13, and 10 amino acids were only diuretic. Small ACTH fragments consisting of 8, 6, 5, and 4 amino acids were inactive in the doses so far examined. In the analogues consisting of 18 amino acids, replacement of N-terminal amino acid with group by amide formation enhanced the anti-diuretic action. Purified TSH, LH, FSH, GH, and prolactin probably inert under the experimental condition. Similar biphasic effect of the Ibu1-ACTH(1-18)-amide was also observed in hypophysectomized or adrenalectomized rats with almost the same potency as that in nonoperated rats. Weak anti-diuretic action of Ibu1-ACTH(1-18)-amide was also demonstrated in water-loaded intact rats.
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It is well known that diuresis following water loading is not observed in hypophysectomized rats. Laszlo et al. (1972) reported that this anti-diuresis in hypophysectomized rats was restored by the successive administration of a synthetic depot ACTH consisting of 24 amino acids but not by purified bovine growth hormone. Recently, Orias and McCann (1972) observed an anti-diuretic action of extracted native ACTH, although they attributed this action to contamination with Lys-vasopressin.
It is of interest to examine whether other synthetic ACTH analogues or other pituitary hormones possess the effect on water metabolism and whether synthetic ACTHs exert an extra-adrenal action or act through adrenocortical stimulation.
The present study deals with the acute effects of native ACTH and its synthetic analogues on water balance in persistent polyuria rats. A few experiments were done to study the mechanism.
Materials
and Methods
Hormones
The polypeptides, corresponding to partial structures and modified partial structures of native ACTH, were synthesized in our laboratory with an exception of ACTH(1-24)-OH. Corticotropin served as impure native ACTH and Cortrosyn served as synthetic ACTH(1-24)-OH were the commercial products of N. V. Organon-OSS, Holland. The Third USP Corticotropin Reference Standard (3rd USP ACTH) was used as a purified porcine ACTH. a-MSH was kindly synthesized by Dr. H. Yajima, Kyoto University. Posterior pituitary extract used for the standard antidiuretic hormone (ADH) was that of Japan Pharmacopoeia. Thyroid stimulating hormone (NIH-TSH-S5), prolactin (NIH-prolactin-S8), luteinizing hormone (NIH-LH-S14), follicle stimulating hormone (NIH-FSH-S1), and bovine growth hormone (Armour effects shown by the records are; ineffective, diuretic, anti-diuretic, and biphasic in which urine flow is initially diuretic but later anti-diuretic. The net water balance (response) for each case is given at the right of the strip. In a few experiments, hypophysectomized or adrenalecto nized rats were used instead of intact rats. 
Results

Native ACTHs
The effects of native ACTHs on the urinary
As shown in Figure 3 , both 3rd USP ACTH (Inouye et al., 1970a) , showed, differing from 3rd USP ACTH, a biphasic action; an initial diuretic action was followed by an anti-diuretic action. Accordingly, the water balances with these peptides were calculated to be diuretic at lower doses and antidiuretic at higher doses (Fig. 4) . The initial diuretic action seen in the lower doses was not observed with higher doses. The patterns of the dose-response curves and anti-diuretic potencies of these peptides seemed to be almost the same.
Other tests on a heptadecapeptide, Gly1-ACTH (1-14) (17-18)-OH (Otsuka et al., 1965b) , and a hexadecapeptide, Gly1-ACTH (1-14)(16-18)-amide (Otsuka et al., 1965c) , were demonstrated to have weak but apparent biphasic actions.
Four octadecapeptide analogues
The effects on water balance of four synthetic octadecapeptides, ACTH(1-18)-OH (Otsuka et al., 1965a) mized and in 3 day adrenalectomized rats in the manner described above for non-operated animals. Although the urine flow rates of these organectomized animals slightly decreased, the peptide showed a biphasic effect as nonoperated animals were so (Fig.7) . The magnitude of the effect on hypophysectomized rats was almost the same as that on nonoperated rats, but the effect on adrenalectomized rats seemed to be slightly weaker than those on non-operated or hypophysectomized animals.
Time after injection(hrs) Fig.8 (Fig.8) .
Discussion Laszlo et al.(1972) noticed that polyuria did not occur in water-loaded hypophysectomized rats on successive administration of depot ACTH(1-24)-OH, although antidiuresis was restored toward normal. They attributed this phenomenon to the inhibitory action of gradually increased ADH from the hypothalamus and regenerated pituitary stalkremnant of the rats. Our attention to their work was focused on the effects of synthetic ACTH analogues on water metabolism, and our present work clearly demonstrated the diuretic and/or anti-diuretic effects of various synthetic ACTH analogues on the water balance of the alcohol-anesthesized persistent polyuria rats.
The ethanol anesthesia used in present work is a known technique for inhibiting ADH secretion from the neurohypophysis of rats and is consequently widely applied for ADH bioassay. Under this condition native ACTH was demonstrated to have anti-diuretic activity. Commercial Organon ACTH is a crude preparation which has an ACTH potency of approx. 6. However, the experiment using adrenalectomized rats clearly denied this assumption. Thus, the activities of ACTH peptides must be extra-adrenal action, although the mechanism is still unknown. The possibility that the peptides stimulate ADH secretion from the neurohypophysis was also denied by the experiment using 24 hr hypophysectomized rats (Fig.7) . The octadecapeptide, Ibu1-ACTH(1-18)-amide, is known to possess highest steroidogenic activity among the peptides used here (Tanaka, 1971) . This peptide also showed a highest anti-diuretic activity on the alcoholanesthesized persistent polyuria rats in present study. Moreover, the anti-diuretic action of the peptide was demonstrated even in the water-loaded intact rats without alcohol anesthesia, although a much higher dose was required to evoke the anti-diuretic response (Fig.8) . Presumably, the metabolic rate of the peptide and responsiveness to the peptide are different between the alcoholanesthesized persistent polyuria rats and the water-loaded intact rats.
In the present experiment, the change of urinary conductivity was simultaneously recorded with urine flow. The conductivity of the urine of the rats given ACTH analogues at dose effective on urine flow was changed in inverse proportion to the change of urine companied by a depletion of conductivity, indicating the change of urine electrolyte concentration. However, as the curves for the elevation or depletion of urine conductivity by ACTH analogues was much more jagged than those with ADH standard and pituitary hormones other than ACTH. Further studies on the effect of ACTH peptide to electrolyte metabolism are in progress.
The mechanism of the action of ACTH on water metabolism is quite unknown. However, certain findings which indicate the influence of ACTH on the kidney have been reported. Vilar and Christian(1967) and Christian (1967) 
